Objective: The synthesis of nanoparticles using microorganism and their metabolites 32 are of increasing interest because they are potential producer of biocompatible and 33 environmental friendly nanoparticles. Their nanoparticles can serve as potent 34 alternatives to antibiotics against multidrug resistance bacteria (MDR). Antibacterial 35 potential of Bacillus spp. metabolite, its silver nanoparticles and some antibiotics against 36 multi drug resistant Salmonella spp. was evaluated. 37 Method: The antimicrobial potential of metabolites from Bacillus spp. was determined 38 and SNPs biosynthesized using the metabolites was characterized. The effect of 39 physicochemical parameters on SNPs biosynthesis, antimicrobial activity of the SNPs 40 and combination of SNPs and antibiotics against Multidrug Resistant (MDR) Salmonella 41 strains were evaluated.
Many Bacillus species are of remarkable importance because they are antibiotics producer. B. subtilis, B. polymyxa, B. brevis, B. licheniformis, B. circulans, B. cereus has been reported as an antibiotics producers. Antibiotics such as bacitracin, gramycidin S, polymyxin and tyrotricidin produced by Bacillus spp. have found application in medical treatments 11 -14 . The wide range of antimicrobial, anti-viral, antiameobocytic and anti-mycoplasma activities of Bacillus species have been reported [15] [16] [17] .
The ability of Bacillus species to produce different metabolites with antimicrobial activity has been extensively used in medicine and pharmaceutical industry; one of its potential is on its application as a bio-control agent for animals, humans and plants diseases 18 . 133 Silver and silver containing products are one of the most popular and efficient 134 antimicrobiocidal agents commonly used against pathogenic bacteria 19 . Since the 135 ancient times silver has been in used as an antimicrobial agent but with the 136 development of antibiotics, there has been a reduction in the medical applications of 137 silver as an antimicrobial 20 . 138 Nano level manipulation and physicochemical changes of silver can lead to production 139 of silver nanoparticles with an increase in antimicrobial potential. Silver nanoparticles 140 are characterized with high surface-area-to-volume ratio and the unique chemical and 141 physical properties which confer on them better antimicrobial properties 21 .
143
Silver nanoparticles having size in the range of 10-100 nm showed strong bactericidal 144 potential against both Gram-positive and Gram-negative bacteria 22 . Silver in the form of 145 SNPs is known to exhibit strong biocidal effects on different bacterial strains, including biological labelling, water treatment, in optical devices and as antibactericidal [27] [28] [29] . 154 Microbial resistance to antimicrobials is highly prevalent worldwide, particularly in 155 developing countries and this has made therapeutic options to appear more limited than 156 ever. As a result of the emergence of MDR pathogen research interest has been geared 181 the bioactive metabolites from the Bacillus isolates. The plates were incubated at 37 o C 182 for 24 hrs. The incubated plates were observed for a zone of inhibition (ZOI) around the 183 well. Formation of a clear zone around the well is an indication of antibacterial activity 31 .
184
Results were considered positive if the diameter (mm) of the ZOI around the well was 185 greater than 1mm. The bioactive metabolites of the best three Bacillus spp. were used 186 for further studies.
187
Production of SNPS using the selected Bacillus strains 188 The bioactive metabolites the best three Bacillus spp. were used for the production of Streptomycin, Ampliclox and Gentamycin) was tested using agar well diffusion method 206 30 against the selected MDR Salmonella spp. as previously described. Minimum inhibitory concentration was carried out using different concentration (100%, 210 50%, 25%, 12.5%, 6.25%, and 3.125%) of the SNPs against the isolates 30 . The lowest 211 dilution of the SNPs at which zones of inhibition was observed against the Salmonella 212 sp. is regarded as the MIC for each SNPs. Ciprofloxacin was used as positive control.
213
Effect of physiochemical parameters on the SNPs biosynthesis 214 The effect of temperature (25°C, 35°C and 40°C), pH (4, 7 and 9) and different 215 concentration of AgNO3 (2 -10 mM) on the biosynthesized SNPs was evaluated.
216

Results and Discussion
217
The 250 The UV -spectra of the biosynthesized SNPs using BAC1 metabolite incubated at 24, 251 48 and 72hrs had the highest Surface Resonance Peak (SPR) at 600 nm ( Figure 1c ).
252 SNPs from BAC7 metabolite had the highest SPR peak at 800 nm, 600 nm and 253 400nm (Figure 1b ). SNPs from BAC20 metabolites had the highest SPR peak 600 The biosynthesized SNPs were characterized by SEM. Figure 2 (a -c) shows the 280 micrographs of the SNPs. The SEM images shows SNPs from BAC1, BAC7 and 281 BAC20 were of varying shapes and sizes. BAC1-SNPs were aggregated, BAC7-SNPs 282 were aggregated rods and BAC20-SNPs were crystalline in shape (Figure 2a -c).
283
The sizes were 15µm, 13µm and 10µm respectively. 295 SEM studies revealed that the biologically synthesized SNPs are different in size and 296 shape and they showed that they were aggregated, rod shaped and crystalline. The 
EFFECT OF pH ON SNPs BIOSYNTHESIS
453
The UV -spectra of the effect of different pH (4, 7 and 9) on SNPs biosynthesis is 454 shown in Figure 6 (a -c) . The UV-Visible spectra of BAC1-SNPs produced at different 455 pH is shown in Figure 6a . at pH 4 and 7, a sharp peak was observed at 600nm while 456 at pH 9, sharp SPR peak was observed at 400 nm. The highest absorbance was 457 observed at pH7. The UV-Visible spectra of BAC7-SNPs at pH4, pH 7 and pH 9 had a 458 broad spectrum between 400nm and 800nm. BAC7-SNPs at pH7 had a sharp peak at 459 200 nm (Figure 6b ). The UV-Visible spectra of BAC20-SNPs biosynthesized at different 460 pH is shown in Figure 5c . BAC20-SNPs had highest sharp SPR peak at 600nm. The
461
SNPs biosynthesized at pH 4 and 7 has a broad band between 600 nm and 800 nm. spectrophotometer. Figure 7a shows the spectra of BAC1-SNPs produced at different 506 concentrations of silver nitrate. SPR peak was observed at 400nm for Bacillus sp. BAC1
507
SNPs produced with 8mM. The SNPs produce with 2mM and 4mM of AgNO3 had 508 abroad band between 400nm and 800nm. The SNPs produced with 10mM AgNO3 a 509 strong SPR peak at 600nm.
510
The spectra obtained for BAC7 SNPs produced with different concentrations of AgNO3 511 was shown in Figure 7b . A broad band spectrum between 400nm and 600nm was Values are Means ± Standard Deviations of triplicate observations. Means with different 551 alphabets across the row respectively are statistically significant at p≤0.05. 
